(p53 --| Myc) "p53 represses Myc transcription by directly binding to the
Myc promoter" Ho et al., (2005) 1 (p53 --| Myc) "FBXW7 is a tumor suppressor gene transcriptionally controlled by p53 that plays a role in the regulation of cell cycle exit and reentry via c-Myc degradation". Yokobori et al., (2009) 1 (p53 --| Myc) "p53 represses c-Myc through induction of the tumor suppressor miR-145." Sachdeva et al., (2009) 2 (Myc  p53) "Myc rapidly activates ARF and p53 gene expression in primary mouse embryonic fibroblasts and triggers replicative crisis by inducing apoptosis". Zindy et al., 1998 Murphy et al., 2008 2 (Myc  p53) "Overexpression of Myc causes p53-dependent G2 arrest of normal fibroblasts." Felsher et al., 2000 2 (Myc  p53) "c-myc-induced apoptosis is mediated by p53." Hermeking & Eick, 1994 2 (Myc  p53) "c-myc might induce p53 expression in human colorectal cancer." Rochlitz et al., 1995 2 (Myc  p53) "In breast tumor, expression of human c-Myc mRNA increases expression of human p53 mRNA." Ben-Yosef et al., 1998 3 (Myc --| p53) "A lack of both p53 alleles in the presence of c-myc overexpression resulted in a dramatic hyerplastic alteration in mammary gland development." McCormack et al., 1998 3 (Myc --| p53) "Myc activation strongly selects for spontaneous inactivation of the ARF-Mdm2-p53 pathway in vivo, cancelling its protective checkpoint function and accelerating progression to malignancy." Eischen et al., 1999 3 (Myc --| p53) "c-myc might induce p53 expression in human colorectal Rochlitz et al., 1995 cancer and that wild-type but not mutant p53 might be involved in a negative feedback regulation of c-myc expression." 3 (Myc --| p53) "Myc-mediated impairment of p53 transactivation was not restricted to K562 cells, but it was reproduced in a panel of human cancer cell lines derived from different tissues." We perform a linear stability analysis (stability near a steady state) and show the interplay between the stabilizing and destabilizing cycles in the network to determine the net stability of the core Myc-p53 system. 
where m s * is a non-negative root of
We note that there's only one sign change in the coefficients of the polynomial in [S3]
where
The (stability) eigenvalues, , are the roots of the following characteristic polynomial
In graphical terms,  1 is a sum of the negative of 1-cycles, and  2 is the sum of the negative of a 2-cycle and the product of two 1-cycles. Let us change symbols to reflect this cycle terminology;
Note that C 2 can be written in terms of the positive (C 2 + ) and negative (C 2 -) feedback loops of the core Myc-p53 system (corresponding to edges 1 and 3, and to edges 1 and 2, respectively):
Thus,
The expressions in [S8] are written to highlight the information that s 1 ' and k 2 ' are key parameters that control the strengths of the positive and negative feedback loops, respectively (see also the locations of these parameters in Eq.
[4]).
We now use the Routh-Hurwitz Theorem (Gantmacher, 1959; Clarke, 1980) to determine when the system becomes unstable (i.e., when at least one eigenvalue has a positive real part). This theorem states that the number of eigenvalues with positive real part is equal to the total of the number of sign changes in two sequences, namely, {1,  1 ,  3 , …} and {1,  2 ,  4 , …}, where the  i 's are Hurwitz determinants. The first 3 Hurwitz determinants are (we need only the first two here):
For the two-variable Myc-p53 system, we have
and the two sequences we are interested in are {1,  1 } and {1,  2 }. For positive steady states and positive parameters,  1 > 0 always. So, the only possible way that an instability arises is when  2 < 0, and this happens when 
